r -“-'-Approved R5r"Rel55se 20D1/08?§2 u |m^fPS < li6 t ilb28R0001 

* V * * S ' CENTRAL ^fEU4GE-t^CE AGENCY. 

INFORMATION REPORT 

YvrAPif'Y ’ 25X1 A 


COUNTRY USSR 


25X1 X 


SECRET 


SUBJECT Professional Work 

at Karpov Institute, October 1946 ~ July 194® 

//c 

ACQUIRED . y 

ACOU 25X1 A 


DATE DISTR. 

NO. 0$f%£ 0 


NO. OF ENCLS. 

(LISTED BELOW) 

■ # ' 

SUPPLEMENT TO 
REPORT NO. 


DATE OF 


THIS IS UN EVALUATED INFORMATION 


25X1 A 


Introduction 


the following topless 


Unit known as ” Stalin 3 s Organ** for Heavy Water Production 
Unit for Heavy Water Production by Fractional Distillation 
Unit for Heavy Water Production by Isotope Exchange at Normal 
Pressure 

Unit for Heavy Water Production by Isotope Exchange at 700 
Atmospheres 

Catalyst Shipment to Norway in 194 2 “45 

Catalyst for Heavy Water Production by Isotope Exchange at Normal 
Pressure , 

Catalyst for Heavy Water Production by Isotope Exchange at 700 
Atmospheres 

Planned Catalyst Production Plant at Chirchik near Tashkent 
Hydrasine Hydrate 9 Hydrogen Peroxide and Amines for Rocket Fuels 
Pilot Plant for Rocket Fuel Production at Antonovka near Moscow 
Possible Plant for Rocket Fuel Production at Dzershinsk 
Working Conditions at the Karpov Institute, Moscow; 

Instrument for Measuring Ignition Period of Rocket Fuels. 


SECRET 


SECRET 


QtaTe y mx tf/ml 

1 Wall M ntPlm i£ 


SECURITY INFORMATION 


DISTRIBUTION 


RETURN T9 ARCHIVES & RECORDS CENTER 
IMMEDIATELY AFTER USE 


< nI-760TEDX : L 


Approved For Release 2001/08/02 : CIA-RDP81-O1O28ROOO1/O08pOO/-8^ /* 




•{■(20) | 








Approved For Release 2001/08/02 : CIA-RDP81-01028R0|g||C^ 

SECRET 

SECURITY iHIOUj&iXOI 


MStL ^Qm-ag_ w St a lia>a Organ* 1 for Heavy Water Production 
(l) Alihou gh I never saw or even heard of this u«4+. 
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(X) Although I never saw or even heard of this unit while at f Vr 

now at Leverkusen, referred to it in a conversation duzw 
lag the Christmas Holidays of 1951 * He remembered having seen this 

™ ***© *945 9 standing in the southwest corner of Leuna 

iidg m 225. 

(2) She unit c^sijfred_p£jan_^ri^^^ inder » about one motor 

* n ■ d i _ am e ^ a r_a n^ _2 «5 motors high, from the top of which protruded a' 
large aimber of vortical sections of glass tubing , arwm g.ji concen- 
tri call y aro und a cylindrical core, thus giving a general pipe organ 
effect! He foil" me that he thought at that time it might hare boon 
used for the electrolytic production of heavy water, but observed 
neither rectifiers nor electrolyte. 

(3) Sr Walter Schmidt never saw this unit, but recalled a slogan, "Hundred- 

fold vaporisation and condensation 8 *. It is possible that this. slogan 
applied to-fftjg unit, which may have been used to obtain exper imental 
da *gL_ig g.the design of the Bitterfeld column, whose functionwas to 
separate heavy water by fractional distillation. - T ~ 

(4) 1947} a girl laboratory assistant, whose first name was Hadua and 

who ^ worked closely ^ith Prof Borieskov on heavy water projects, was 
sent on avmlseion tsr^a-jal& ge about mid way betw een Moscow a nd Lenia- 
grad, fhe re. la a very 'remot e possibility that "Stalin* s Organ" was 
relnsbalied/*4here. ~ ~ " 


anit f or 


Water Production by Fractional Distillation 
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®5?4ngjthe_jwar years of 1943**44 1 a column for the_ separation of heavy 

wa ter fr om ordinary water by fractional distillation was designed at 

ieuna by Dr Adalbert Orlicoh . now a laetnrer at 

Vienna. I do not know for what enrichment this unit was planned, but 
the ge sign called for an a tmospheric column 100 meters high, o onta ln — 
i ng an unknown n umber of wooden grid s, which wexe chosen in preferenoa 
to bubble caps or perforated plates in order to minimize the raslitanoc 
to flow. J never saw this unit, but assume the column was to be one — 
two meters in diameter. v: 

Bec ause of jit s , height , this c o lumn was to be broken into four JJ5-»e ter 
sections, installed in a row. These sections were fabricated at Donna , 
but due to air raid hazards - were^ ent to Bitterfeld ia be erected 
there • Br Karl Seib^ and his laboratory were also evacuated to Bitter^ 
feld to operate the column. I do not know if the installation was 
ever completed, but I do know the column never produced and that 4t 
the e nd of th e war it was dismantled and removed by the Soviets. I 
“ not ea^tain as to its final disposition, but the evidenoT would 
in dicate one a eotlon was erected at the Karpov Insti^teT ~ 

25X1 X 

a column, 

,, - — — — — - — r - - •«»», erected in the stair- 

w©ll of th© east wing of the lower of the two main "buildings oomprls— 
ing tii© Karpov Institute* Bra Harold and Gama saner thought it looked 
lik© on© of the soot ions of the. Bitterfeld columne Within a fair days, 
however, before Dr Seib and his group arrived, the column was hidden 

from sight by a plywood partition which filled the entire at altwell, 

and only the upper portion, which extended about five meters above 
the roof, was still visible from the street© 
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(4) This evidence was supported by the Soviets* inter© stia weiied-wall 
columns, which despite their lower efficiency, have even 'lessfreslllt*. 
anoe to flow than woodengridoelumns, and one of our first assign** 25X1 X 
meats was to draw up plans for 
eonoentric cylindrical pipes* 
started this work, hut were in 
assignments# 

e# Unit for Heavy Water Production hr Isotope Exchange at Eoraial Pressure 

(1) The production of heavy water from ordinary water hy catalysed isotope 
exchange at normal pressure was studied at leurna during the wrar 'jears - 
hy Dr Karl 0eib* After his laboratory work had reached the piloif 
plant stage, Ur Heinrich Elm was made his assistant* 

(2) The pilot plant wajUUAlalleji in LeunaJBldg ME 2 63* I ©aw- It only 

once or twice* It c onsi st ed of five - ^ls.Mav^ recta n- 

gular stage s , separate d by p reheaters and coo ler a * Each sta^con^ 
tanned tw o o atalyst oontaot' chamber^ ItMl&Oewn; ; L 

hydrog enation catalyst, form ula 3Ui * A I9Q3 , and operated At 10Q* C. 
and 700 °C respootively* 

(3) The theory of separation was based on the fact that for the reaction 

. „ H 2 0 +■ HU « EDO + H 2 the equilibrium constant varies from 2*02 at 100*0, 

to lo07 at 700°C f . and thus by alternate operation at these teaperaturf 
levels, carried on counter currently in a series of stages, enrichment 
should be achieved* 




( 4 ) This plant was operated for the Soviets after the war* The enrlghed 
product, containing heavy water, was_ sent to Mosecw* Iroiubtien 
was small* From July to October 1946, I recall only ^ one 50^^ter 
flask being ahjjfflca~‘T&^ > 194 ^# this plant was dismantled 

and removed by the Soviets# 25X1 X 

the Karpov Institute, * 0r ® 

turned over to Prof Borieskov^vn^aa^^nroSe^Sbo3ra?3^^assii^Pl , ^ > 
Nadua, on a visit to the Institute, mentioned working for Prof Bori- 



d# Unit for Heavy Water Production by Isotope Exchange at TOO atg^^ 

(1) The Soviets were dissatisfied with the separation fee tor, as we 11 M 

, the high temperature level, and the large amount of heating and cool- 
ing involved in the normal pressure unit for heavy water production 
by catalyzed isotope exchange. Early in 1946 they requested Dr Karl 
(teib to investigate the effect of pressure on the equilibrium constant* 
Br_G&ib was skeptical of results*: but began; the construction of an 
( Expe riment al e olumh, ab out two - three inches in diameter and eight . 
deters high to obtain data at 700 ata* Thia pressurew&fl chosen 
simply because of Leuna experienceat that pressure# 

(2) The cfeHBsn was erect ed in Jksun a Bldg KE 499* Installation was almost 

finished when the SMA research group left in October 1946* * * ater 

learned. Jtt was completed in Hovember .1.946 , lea k tested, and »> befor e 

a r un oouH Ibo We, the MSB, toge ther with 
the normal pressure installation* 
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(3) Rift TOO atm column was br ought to the Karp or Instit ute « and its re- 
- '■* aesembly~was started in It&folTor April, I 947 . -It was to he installed 
in a separate ¥rTck ¥fiiaing, 10 by if asters, and 15 meters high, 
located in the southeast corner of the Karpov Institute grounds. 

the column, 

was made up of six sec tions .had n ot yet been fitt ed, and was lyin g 
along the south wall, in front of the six-stage compressor installed 
at that end of the building. An instrument panel frame had already 
been erected, but measuring instruments were not in evidence . Elao- 
troly sers, for the product lea of hydrogen , were mounted on a balcony 
frame, reached by a six-meter ladder, on the east wall of the "build- 
injgr” A hydrogen gas storage tank. 10 meters in diam et er an d eig ht 
m eters high , with hrdranlio seal, was being erected .lust west of the 
building. When we left the Institute in July 1948, a wooden parti- 


tion was being oonstruoted around the gas storage tank 
•• Cafalyat Shipment to gor^ay in 19A2-A1 
( 1 ) 
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. 't were 

shipped to Horvay* (Phis catalyst was not a standard Leuma catalyst* 
All he knew concerning its preparation was that it involved soaking 
an i^ert material in nickel nitrate solutions He was uninformed as 
to its disposition in Sorway, and whether or not it was later re- 
turned to Germany * 

fV Catalyst for Heavy Water Production by Isotope Exchange at Normal Pressure 

( 1 ) 

25X1 X _ 

at normal pressure* The catalyst first tried in the pilot plant at 
Leuna had been the standard hydrogenation catalyst, consisting of 
3M*lAl20j9 used in the production of oyelohexanol from phenols It 
had the serious defect of poor mechanical strength, and formed a 
slurry after prolonged agitation by the mixed stream of water vapor 
and hydrogen in the contact chamber. Recalling the exceptional 
strength of the Leuna oil cracking catalyst, composed of lAlgOj*^ SiOg, 
I reasoned that the addition of some silica to the hydrogenation cata- 
lyst might appreciably inorease its strength without too great a sac- 

by silica, 

wK/BBEKEKtHKKKtHKKH found 

^B^ScnaSiea^ irith additions 
of silica up to 5& then slowly up to 1GJ{, after which the strength 
hardly varied. It therefore appeared that about 95$ alumina and 5$ 
silica might represent the optimum composition for the nickel cata- 
lyst support. Thus guided, a number of catalysts were prepared as 
follows 8 black nickel oxide, whioh is a mixture of Hi© and Ki 2 0j 
obtained by igniting nickel carbonate, was mixed with the alumina- 
silica support in the dough stage, whioh was then extruded, formed, 
and dried as six mm spheres. The nickel was then reduced by an 
eight-hour exposure to hydrogen, at 400°C, using 1000 volumes of 
hydrogen per hour per volume of catalyst. The finished catalyst was 
tested for mechanical strength by a simple crushing test, and' by'" 
rotating the catalyst for 24 hours in a bottle, and noting the pow- 
der formed* 
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(2) In the beginning, Era (Jeib and Elm were supposed to test the catalysts 
for activity in the following manners A charge of about 50 c© of 
catalyst whs placed on a support in an upright, jacketed, condenser 
column, end maintained at 100°C by condensing steam in the jacket# 
Hydrogen, from the laboratory line, was bubbled continuously through 
a charge of water In the flask directly under the column, and the 
mixture, whose composition was controlled by the water temperature* 
was passed over the catalyst charge, and then through a condenser 
from which the hydrogen was burned or discarded, and the water re- 
cycled to th© flask, or removed for testing# The heavy water concen- 
tration was determined by a graduated series of calibrated qiiartz 
floats, about five - eight mm in diameter, which had to float sub- 
merged half way between the top and bottom of th© liquid* The tem- 
perature was held exactly at 20®€ by a Hoeppler thermostat with a tem- 
perature control sensitivity of +O#O1©0* 

prepared at the Karpov Institute were tested 
by the Soviets in a similar manner* About 20 catalysts for isotope 
i exchange at normal pressure were delivered to Prof Boris skov for 
testing, but I do not know the results# 

g« Catalyst for Hea vy Water Production by Isotope Exchange a t 700 at mospheres 
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(i) 


( 2 ) 


At a pressure of 700 atm a porous catalyst is probably not necessary, 
and I worked on the basis of a mechanically strong catalyst support 
with an active nickel coating# 

One catalyst was prepared from nickel wire spirals five - six mm in 
diameter, which were oxidised and reduced three or four times to give 
an active surface# Another catalyst was made by treating porcelain 
chips, six - seven mm in diameter, with nickel nitrate and then ignit- 
ing and reducing to give an active niokel surface# A third catalyst 
was a Raney nickel catalyst, with only a small amount of the alumihum 
dissolved out with caustic, thus leaving the catalyst mechanic al^gxi A 
stronger* 



h# 


(?) 


add here that the catalyst spheres. we re formed at Karpov Institute by 
a small hand-operated machine made by the firm Frank® in Leipzig# 

This machine had been rep arated from the Leuna Research laboratory# 
The standard Leuna pelleting machines were mechanically operated# 

They were also produced at JFranke , Leipzig, bearing the trade name 
Francome* These machines have a capacity of 200 - 500 litera/hr 
each of catalyst pellets * 

25X1 A 

Planned Catalyst Production Plant at Ohirchik, near Tashkent 


a) 



hydrpgena* 

tion of phenol “ to cy clohoxa nol > b nil aa for hoa ry wa ter » I would 
roughly estimate the capacity, .which. was not afeoro. ,;onJfche plans*. t# 
bal O - 20 tone/mbhih of "fini shed rod uead cataly sts. if .the plant 
worked in shifts. ”~1 da not "know who draw up the plans. 

SECRET 

SECURITY INFORMATION 


• 5 • 


SECRET 


Approved For Release 2001/08/02 : CIA-RDP81 -01 028R0001 ijoO^PO^^ 


nntc 






Approved For Release 2001/08/02 : CIA-RDP81-O1^|0lp^Lo3DO8OOO4-8 

SECRET 

SECURITY IHFORMATIQH 


25X1 A 


(2) It appeared that the plantwaa intended purely for production, that, the 
atone "building was ready, hut that equipment had not yet baeainatelled* 
The plant was designed entirely after the Lem» pattern and from the 
number of times ProfBorleskor asked me if the Leuna method agreed with 
the plans', I consider it quite posBible thftt_dl|mantled heuna equipnent 
was to be ihitaliod there. The one difference between the Leuna aethed 
■^-lSe-gCIi5iai~^thad was that the Leuna production was vertical 
while the Chirohik plans showed horizontal production. 

(3) I do not know where the raw materials came from, but am almost oertaim 
they included metallic niokel, metallic aluminum, and sodium hydr®|^,^. 
I recall definitely that the plans included mixers, filter-presser, 

ad a press to make the pellets, but I do not remember 


thalHiydrogoi^ra^pipeS^^th^roof and burnea oii, - - - 

would be necessary tc accommodate the hydrogen arising from the diges- 
tion of metallic nickel in nitrlo acid and the metallic aluminum in 
sodium hydroxide. It, is ther efore possible t hat the, fini shed pro duct 
was to be unreduced, catalyst , corresponding to Leuna Ho 53|°i rather 
than the final reducedbatalyet corresponding to Leuna Ho »523« 

(4) , The production of unreduced catalyst would suggest either of the 


following* 


(c) 

0 >) 


The plant where the catalyst is to be used has facilities for 

reducing the catalyst, or ^ .. . 

The oatalyst is to be shipped a long distance to its destination, 
in which oaso unreduced oatalyst would be sent since reduced 
catalyst is very sensitive to atmospheric influences. 

25X1A 



H ydrogen Peroxide^ 


and Amines for Rocket Fuels 


(l) Hydrazine hydrate was worked on at Leuna during the war. There was no 
evidence of this work at Leuna in 194^. However, the Siebel Plant at 
Halle worked on hydrazine .hydrate as late, as 194® wk® 1 * in October, her 
scientists were taken to Kalinin, north of Moscow, Dr Emeriek, Chief 
of the Siebel Plant, was head of this group in the USSR. 


(2) Hydrogen peroxide was developed at Leuna during the war for use as a 
rocket fuel. It was probably also used with submarine diesel engines 
to eliminate bubbler In the wake. Hydrogen peroxide was made by the 
calcium dioxide method under Dr Frcehlloh, and by the propane peroxide 
method under Dr Joohlnke. I have no knowledge of hydrogen peroxide 
manufacture in the US SB but believe there is a nitrlo acid plant at 
Severo-Donetsk. 


(3) Ethyl amines were prepared by Dr Andrea e, in the basement of the Kar- 
pov Institute, where he did research in a bench scale oven reactor 
which had been dismantled and brought from Leuna, The reactor had a 
oapacity of 200 - 300 oc of oatalyst. The ethyl amines were pre- 
pared from ethyl alcohol and ammonia at 15 - 20 atm pressure, over 
alumina and kaolin, whioh are the standard dehydration catalysts for 
the production of methyl amines. Because of the poor rocket-fuel 
oharaeterietiO'S of mono** and trio thy X amino * only the diethyl amino ^ 
waa desired* It was suggested that pressures of 230 *• JOG atm might 
favor the formation of the diethyl amine* 
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(4) A oyello amine, which had been described in Sham- Helvetica a number 
of years before the war, was found by Ur Asinger to be an excellent 
rocket fuel with good ignition qualities <> It was prepared by react- 
ing acetone with ammonia in the presence of a catalyst. Dr Asinger 
had worked with manganese, iron, and cobalt salts as catalysts in 
the preparation of various amines, and found that cobalt acetate 
was the beat catalyst in the preparation of this particular amine. 

y'" 

J» Pilot Plant for Rocket Fuel Production at Antoaovka. near Moscow 

CD The Soviets were so interested in the cyclic amine prepared "by Br 
Asinger from acetone and ammonia using cobalt acetate as catalyst 9 
that they requested he build a pilot plant fos? its production* This 
^ plant P when finished by Asinger, was installed in plant 54 or 56 in 
a factory several hundred meters north \of the railroad station in 
Antonovka, a suburb southeast of Mosoowy Asinger was permitted to see 
the pilot plant once after it was installed 9 but was not permitted to 
enter the main plant* 


(2) ^h© rocket fuels group at Karpov Institute said they believed there 

•• ~ was a rocket testing field, nearby where the Soviets tested the fuels 
produced by the group* 

possibl e P lant for So ck et Fuel Production at Basershinek 

(l) When the German scientists were transferred from Karpov Institute /" 
Brs Asinger, Froehlj.ch, J ©chinke , Andreas 9 'Seheuer* and Elm ware sent 
t© Bzershinsk where^they. continued research on rocket fuels with 
Asinger in charge */ Apparently, there is a plant at Bs&ershinak for 
the production of frooket fuels, and it seems likely that th© amine 
plant which was removed from Leuna was brought to this pXa©e*T 

1* Working Con dition s at the Karpov Institute 

(l) Working conditions at the Karpov Institute were not pleasant* The 

laboratories were small and crowded by the presence of two scientists - 
with their service personnel* Chemicals were scarce* The storage 
rooms serving th© entire institute consisted of two ©mall rooms, 
about four by sir n each, with shelves along the walls* The quantity 
of chemicals stored there would correspond to the quantity designed 
to supply a small test laboratory at Leuna, yet the Karpov Institute 
was staffed with about 100 persons, and was the Ease arch Institute 
of the Ministry for Chemical Industry* f he scarcest items were the 
purest chemicals of analytical grade* They were only issued by 
grams, far below th© requested quantities/ Sodium hydroxide for 
titration, for instance, could only be obtained with the special 
permission of Prof Borieskov, and at a maximum quantity of 50 graftS^IA 


( 2 ) 
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: copper, and brass, sad oould be used only aft®? & time-«noh 8 hnimg puri— 
float Ion. Seithir .thy shortage. of materials, acr the Mtidy working ’ 
methods improved as long as m stayed at the Karpov Institute. 

(3) Freiaoat breakdovnaofthe eleotri© current wore annoying, They were 
> 1 partloalarly daa<»roas Thha Te ware- 'mating' oar nicked nitrates and " 

had.'; th* containers' with th© altroae gases standing aMer the eld'd-, 
trioal ventilation system. SPhe unexpeoted broaMoims of th© oloo- 
trioal system caused poisonous gases tie fill the room, endangering, 
oar lives. •" 

(4) 411 our writton work mas ; classified fop Seeret (SS la tueolan) . Ms- 
- ' closures were punished by tea years of hard labor,. Ill oar notes. had 

to hd written i*' laboratory journals j, the pages of; whiofe''we3Mt aaml>ered 
hefore they worelssued and tied " together with a soalad card. Every 
©veningth© journals wore eolleeted mi handed; togethor" with ■ the’ 
laboratory keys, to Prof Berieskew. Checks oa the journals were made 
at. Irregular Intervals by the First Department of the Institute, to ' 
chock If all pages Sera Still la their proper plaoes® Whan the 
Journals wire finiSWA, they mere collected by th® /first Department 
end- kept id its'. file's;* Xu the evening; at the ©lose of the shop,: 
the doers Of the laboratories were looked and sealed on- the Outside* 
The night guards- did met dare break this seal; even when they saw 
(as happened tuioe la my laboratory) that the water faucet was not 
shut off,,, and that the laboratory was being flooded. 


(?) fh© library of the Karps? Institute was not very well stocked* It 
. wee located la the "Ipper Korpus" on, the first floor. There was 
Mother library in the "lower Korpua B f this was not off iolally the 
library of the Karpov lnstituto but the library of th* 0iemle*I Minis- 
try, sad Seemed gult© deficient in material for a ministerial library. 
A good library and arehiv© existed in th# &IAP. MOwt of the leuma 
literature ea nitrogen production was kept there,, in contrast to the 
.4orpev Institute; ■ the archives of the GXA? could be 'u»«.4 v %'' , thS' , .4s>f”' ' 

. moss. The archive was kopt ln the basement of the old building. ■-,3*, 
contained the so-called "doctor archive "which consisted of all the 
Material found in the desks of the Leuna scientists who were depertsd 
is the IBSJt* then th« scientists were transported out of Leunft, their 
dosks. wire' scaled by the .. 8 'ovleb.s and skipped intact t© thiVflAl 1 in 
Moscow. There ; /their oontente were removed and' lneSrperat#d. ; lM'"tho 
Vdoeter a^tyek* •' • - . 

l&i.t.3mMSMt',fgg : .Mtasnriag Ignition Period, of aockc Q^3£ ~ V: _ ^ 

it) Mr gohouor. assisted by Dr Bla, after the latter had been requested 
- - tb gir# up hie work on him rj water p aseeabled an apparatus J’br 

utfi&g ih& igaitioa delay of roqket fuels as fellows* fh© aalae. te 
be tested ae .a tfookai fuel fee dropped thrwghabeam ©f light l^te 
a dieh ' of 90 fid trie aeid« The light beam fell on an oeo-lllating 
r# fleeter rad was .reflected onto a photoeieetrlo oil! attached to 
on oeollloeeepea fhe passage of the drop through the beam, and the * 
resulting flash of the amine in the dish of nitric acid? appear as 
interruptions fa the fibrating line on the screen of the osblileseepe* 
d- mewing phe t egraphlo fi la re a ©rd sail that' appears on the edreen ^ 5 ^^ 
from a aitudj of thie fil* the time elapsing between the two interrupt 
tionsp and also the time of the ignition deC^ y ©an be oaloulated to 





